A combined in vivo/in vitro study of the presynaptic release of adenosine derivatives in the hippocampus.
To investigate the release of adenine compounds from defined neuronal pathways, we employed a hippocampal slice preparation in which a selective-loading of the releasable pools was achieved in vivo with the aid of axonal transport. By injecting radioactive adenosine stereotaxically into the entorhinal cortex, the major afferent system to the dentate gyrus (the perforant path) was loaded within 20-36 h, at which time the rats were killed and hippocampal slices were prepared. The efflux of radioactive material, as recovered from the perfusate and measured in a scintillation counter, was found to be significantly increased in response to electrophysiologically controlled stimulation of the perforant path but not to stimulation of an alternative fiber tract, the fimbria. These findings provide supportive and more direct evidence for an activation-coupled release of adenosine derivatives from presynaptic sites in the central nervous system.